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(54) LOW CARBON FREE CUTTING STEEL EXCELLENT IN CHIP TREATABILITY, AND ITS 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a low carbon free cutting steel obtained by a 
continuous casting process but having excellent machinability equal to or higher than that of a 
free cutting steel produced by an ingoting process, more particularly chip treatability, and also 
to provide a method for the production of such a low carbon free cutting steel. 
SOLUTION: This steel is obtained by a continuous casting process and contains, by mass, 0.2- 
2% Mn and 0.05-0.4% S. In this steel, the average size of sulfide inclusions is <50 u.m and the 
sulfide inclusions exist by >750 pieces/mm2. Further, the low carbon free cutting steel 
mentioned above can be produced by performing operation while regulating cooling rate at the 
time of casting to (25 to 50)° C/min. 
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D, Mn : 0. 2-2% <K*X©*i*, KTPID) * ©«ft***ft**«^S < fc 0 . tO*lC«B|it>lCIA 

=ttfS : 0. 0 5-0. 4Xfc**£#f*£#fc. fi£ BC«lriE3g**«**Lii< <fc±»fffl«lS**ftS 

fc**4hfttt©W!M , Xa f 5 0 nm' 1 #*£SfcnT^*. CC^CRU, Mf3#M¥8- 

^m^im^^mnmm SfcO 7 5 0IHJ:??« 9 4 9*&*fctt, *fc»*frftfc©¥9lM';C&5 0 

[»*«2] Pb: 0. 3 7%£*T£^#T3fc©T IC*V»T%>, «fllfi8ttfcHUTttift»#afe*fcefc»3 

&SBr$m££lt©fift*ft&JM. 10 n*fcttS-3TV»*V». 

[»*«3] m^mi^tz\t2izmm<Di&^mmm [0006] *fggm±gH©&fc*i»£5£BbTfc;£*i 

*«Jfir5KSfcO. iSiSHf ©#3>tg£ 2 5~5 0-C fctCTftoT. ^©B»te> *RaF«i*fcJ:oT»5 

[0 0 0 1 ] [0 0 0 7] 

TftSft* *>©■?*?>&**&, iIHH£K:J:oTfijtS*l oTftSttfc*>©T*D» Mn : 0. 2~2%43J:tf 

*tfc»J»ld:H8«eil±©«nfc*Mtt«rK:»JjMaatt* 20 S : 0. 0 5-0. 4X«**&#r-S£aic, «Hb* 

tf-r«tt«*ftlW»!. *3«t^©^R|iJS!S:®iiTS IM|j©fWX^5 0/im ! KTT&D, lot 

^Offfl&Mtint)©^^. M^IMiAnmm ! 7 5 OMU^f* 

[0 0 0 2] jftJcB©**-r*"b©T»*. 

[&*©&$] f£*',kB, 1 2XX^ftiJffl^l 2LX [ 0 0 0 8 ] ±e*36«©teft*ttBJ»K:£^Ttt. P 

XJRttMiltt. ««!«fjSffi-t»jfi»ttK:«t-3T«JfiaftT b : 0 . 3 7 SK£CF C £ t>«r«T?» D. £ 

ia^{'*5^^>«ffl7'f >©)ea*e»ft;fi:ff^, [0009] *fc±aB©**ftet*tfeB!i»**jt-r5t: 

±fCfiffi$n^«fcp{;^t>T*0, «*©RBJ«TttC 30 T*«-r*l«At». 

5UfcRat»l&r*CtttHliTfto*:. $fc«*© [0 0 10] 

»tt*aHfrt>is«iSTtt. M^^^*4«(r«7FiiaT Gen©**©**] u^mm^mmm^m^ 

[0 0 0 3] *ffltt*«c»-r*t«fi5«jfli*»5, £ft£ Ufc. *•©*!*, TEWflfcfcttJijWISttfc. 

Ttt>a*©attt9jtifeK:«t*ttiiiii*««*$tiTv» toon] *-r«H®stt©5Sc^«> gmcss-rs 

5. «*fctt*W¥8 - 9 4 9*&«fctt. asiSliiSH «Efl:«*^flE*^P btttf«)MttlcftB5B£©fiA&&: 

£SttJtSftfflil;0tSJE£:rrCfr>«. C©ftffiT«« fig oT«JJB*»WS*<5ilt**^-3TH4. -ebT«Jg 

E£**H*3ftTH*. *fc#Hl85 9-2 0 5 4 5 3 40 3. *#ttfctt. SHXfteXCaK U 
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*Rfc«fc*M#to>&. *©&#$££ ttE#a<*ofc. [0 0 13] -e^T*f6M#e»«, &*©%&*£&£ 

[0 0 0 5] 50 J:o&*£©»S£LT, ttfc*W/h£<&-&iV>3ft 
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mm&£?kBTgz>zt$:M,&vrzo mfti\z\z. mm 
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0. *©£*«« 0. 2X*S|-Ctt-€-©3»**»*S# 

5. L#>Lft/&i£>, Mn©tfi^2%^li5i, g 

< ft 0 ii lH £i£T £ Z. t \Z ft % . 
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[0 0 16] S .O. 05-0. 4 % 
SttMn£lS£-UTMnSifc»J» &i3i]tt£fo±2it3 

<5*ICtt, 0. 0 5%£t±^#Sli-*^R*t»*. - 

Mll:i#S«t, *MWttH#tmS (JEM 
*lftK:*ftft*Ki) ©S§tt-»tt©£fcji***<fc.5© 
T. 0. 4XKTK:-r*^»«*ife*. HS£W*©JF* 
U>TRtt0. 1 5%T&D. #£LV>±|gte0. 3 5 

[0 0 17] P b : 0. 3 7 %JUT 
lP*fc*i;T*©»*««J|l*"i-*«», 0. 3 7 

©ffiL^TBieO. 0 2% (iOffSKfiO. 05 
[0 0 18] *5fiWT!*flfl*-a--5Stft«l3K^ft*0*lr 

[polo] mmMtmmmii. ■, 5 0 um z 
»*tt**-rs**, -^©s.^w*©fciT«, itfctt 

JRfiaEft.©ftttd>fc < ft 0 5$^ T9JJB#UHt©<£T£$ 
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HT, WS$&Stt©ftg£0£&©?Sfc#J^ft#l©ft 

//m 2 fiTFi-fS&gfr'&S. fib, mVto%KWto<D 
¥t$*H XOfifrZ < ft 0 ifi€f3 t*#f64^©^ 7 >7 * 
©*»***+£■£&!>, «JBffl«tt*#oTttT£l!--5 
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[0 0 2 1] Ntt4btt«^-ft«i©)NK^J:at^K«UB« 

±c©«(c«£-r«ftiNM«ttfi-r«K:H:. mfem<Du 
n&jzzssz^-tzmmzMLT, m^tD^mm 

£2 5-5 OtJ/«-tUT»JW*M39»»S. fP%. 
«fc**^S*©:*;* 3 tttt *i$©»aHK*K:** < £ 
fistis**. 2 st;/^*}(tTtt«^flEi&*» 

*#<j£SLT^©«ftj!>*«'>LTL£K HfrftiBJS 

»8tt**«-r*ct*»T*ft<ft-6. 

30 #5 O'C/ftSrjSATlt&^n&t. ttfcifcSft&ft© 

■y-^xtf>i^<fs:?)m€z>ztizj:-oT. ±.mLtzmz 

tt£&2Pja«£2 5~5 0 < C/^<hT-5^©B : ftWft« 

®*miEfrtiii&\,\ ztzzsLTzumt. mm* 

[0 0 2 2] i^5T*fg^©ftBiJiH«iSK*ffl*S^ 
40 LtzbtDH&Ztf, ^©9!«lC*5tt-5C^W*©ffS t 
^«Htt, TK©ffl0T&£. . 
[0 0 2 3] C : 0 . 0 5-0. 1 R % 

Ctt**«IEtbT©3lflf*«ft-r**tlJHft?c*T 
»D. flfa©5£g£5ifST5&l;:«0. 0 5%-^W$ii 
S^iAWilK L^Uft*t&, C*W»«tii«|fcft 
S»JW©S?S*±#$ii-Tin^©fST : £ffl< 
Zli:(c:ft*©T, 0. 1 5%ttTtT*Ci:dWit 

50 [0 0 2 4] *f6W©ftHi]IHtt, ±IB©«ftffii^^a?II 
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0f£*©Mn*J:tfSS£#aii\ »«««3S*»fC^Rl 
iB: ; F$fi4lifrS>ft-5 i fe©T&5;&*, ^Slii^TS i, 
P, N#Sr#*$#5iltt)*fflT*5. ^nacDTc* 
*^*S-B-*t#0«»«BIB«8Stt, T§E©il9T? 

[0 0 2 5] S i : 0. 0 1 %JUT ( 0 

s i te-mzmfcytMtbT&taznzbw&zw, 

»W©rt**llffl±fc%>#3»K:fM|-t-5. 

-rot?, *©»tt*»tiS!fr*jitt«koT«Bijttisk 10 

fcS©±t)ff*L/^(BHJ4. 0. 0 0 1~0. 0 0 8% 

[0 0 2 6] P : 0. 0 2-0. 15% 
PB*6*W7x'5'f htfCHittTlSflsS-a-ailt 

Sfcfctt, 0. 0 2XR±tt**«©i!l«|H. i5L 20 
fcs&Jlte P ©3#«*«£ < fc* K £*tr < fc S j§*J 

WttK©ftT&«K©T?. 0. 1 5X£HTK:t«il't*» WB'JIA 

ffSUV*. »P***©J:»)ffSU»TBttO. 0 3 0 «B>Jj£& 

%T*D, £Dff*LH±EM:0. 1 0 0XT**. i£D 
[0 0 2 7] N : 0. 0 Q3~0. 0 1 % [0 0 3 0] 
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*cte, o. o o 3xen±^r3ii-<50>j&»fitr». 

*»6, jI*K:£ff3tt*£*iIjfti&«£<&*©Tf. 0. 
0 l%KTfcTSC£**ff3:U». ^N^»©ctf9ff 
JL^TIIiO. 0 0 3 5 %T$>0. J:Dff£lst>±B 
HO. 0 0 8%-C&-5o 

[0 0 2 8] *K, Hig^S #tfT#588©«J*43J:tf 
TB«tt!fc*oTtraft*tt4%>©Tttfc<. tt-ft 

[0 0 2 9] 

TIB* 1 fc«-T fc¥Bfc#i!afi£©tH#£&ffi U 

*f*»a-Lfc. mznrc&umz-D^T, mm-. 25m 

m©ft*£EEJ§Lfc«. SUES : 2 2mm©A#l;^ 
W9l**t*Ctt^fc. #SftfcA»COViT. TIB© 
fcftTWBUOI (7*- 5>^Jni) ftfft», £©£# 
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